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INTRODUCTION

This document is the transcript of the Apollo 12 flightecrew com-
munications recorded on the lunar module {IM) data storage equipment
assembly (DSEA). After the multiplexed voice communications and mission
elapsed time had been recorded onboard the IM on a single track of the
tape, the tape cassettes were transferred to the command module for the
return to earth. The cassettes were forwarded to NASA Manned Spacecraft
Center, Houston, where mission elapsed time was converted to ground
elapsed time for this document. Transcription of these tapes was man-
aged by David M. Goldenbaum, Test Division, Apollc Spacecraft Program
Office, to whom inquiries concerning this document should be referred.

In the text, a series of three dots (...) designates those portions
of the communications that could not be transcribed because of garbling.
One dash (-) indicates a speaker's pause or a self-interruption. Two
dashes (- -) indicate an interruption by another speaker or a point at
which a recording was abruptly terminated. A series of three asterisks
(*%%) indicates voice clipping caused by use of the VOX mode.

The Apollo 12 lunar-landing mission was flown November 14 to 2k,
1969. The command and service module (CSM) was designated Yankee

Clipver and the lunar module was called Intrepid.

Speakers in the transcript are identified as follows:

CDR Commander Charles Conrad, Jr.
CMP Command module piloct Riéhard F.“Gofdén, Jr.
IMP Lunar medule pilot Alan L..Beén |
sC Unidentifiable crewmember
MS Multiple speakers
oo Capsule communicator (CAP COMM)
The transcript is divided into three columns — time, spesker, and

text. The time column consists of four two-digit pairs for days, hours,
minutes, and seconds (e.g., Ok 22 34 14). The speaker column indicates
the source of a transmission; the text column contains the verbatim
transcript of the communications.
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DAY 5
Okay. Our RECORDER's ON. You should be on ICS/
PUSH-TO-TALK, which you are.

Okay, Dick, I'm with you. And I'm going to P4T
at 1 minute and 30 seconds.

Okay .
MARX.
There you go, 1:30.

Okay. And now, I'm going to dial up a VERB 77 and
stand by on the ENTER as you release me.

Say, Al, RECORDER, ON?

It's ON.

Looking good. Locking good, Pete.
One minute.

Okay, Dick.

Footpads look kind of good. It's nice to see you
with your landing gear down for a change.

Roger.

Okay. This will jump up to one so you won't have
to take it out, Pete.

Huh?

That'll jump to one in a minute.
Five seconds.

Okay. FPive seconds.

Five seconds?

Make that 15.

il |
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Day 5

That's better.

Now, it's 5.

Okay, here you go again.

All right.

Watch him; watch him.

Back off, Dick.

Don't let him bump into any of our equipment.
There he goes.

I just wanted to wait and let that damp, Pete,
Okay. I -1 got minus - -~

DEADBARD going MIN.

Yes. I got minus 1 and nothing, so forget it.

Okay. What, minus 1 and all zips. TI'll write it
down.

Yes.

Intrepid, Houston. Looks good.

How's the tube, Jerry?

Real good, Dick. Real good.

Okay.

Okay, Dick. Yawing left, 60.

Hey, Pete, you're cutting in and out to me.
Roger. Go off VOX.

Null NCUN 83's, you did - Are you in P0OO? You're
yawing left, 60.

Yes.
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Pitching up at 90. Going to set the DET time
down to SEP, but - -

Pete, give me a radio check.

How do you read, Yankee Clipper? 1, 2, 3, 4, 5;
5, 4, 3, 2, 1. How's that?

Pick up your yaw. How's that picture, Jerry?
Clipper, Houston. The picture's beautiful.
2k,

Quite a sight, isn't it?

Tt sure is, Dick. We're copying Pete's yaw
maneuver now.

2k to L2o.

Just about got it completed.
Okay, Dick, how do you read me?
Loud and clear, now, Pete.
Okay. Pitching up 90.

Clipper, Houston here. Your FM is breszking up
on occasion.

What - what's breaking up?
You're FM is breaking up. It's looking good now.

What's next, Al, after I get done doing this?

Okay. Pitch up 90 and you should read 180, 195, 0.
I've got to reset the DET countdown to SEP., That's

where it is.
Okay.

VHF antenna's going to go to forward in a minute.
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Intrepid, Houston. If you'll give us P00 and
DATA, we'll start your uplink.

Yes. You got it. How's the high gain? Still
locked up okay?

Looks good; looks good.

Roger.

Where is he?

I don't know where he is. He's flying on - on us.
Okay.

He should be at - Let's see - Let me get it again.
You're going to get that Sun right in the window.
180, 195, 0. You're almost there. We give him

F - We're going to give him forward VHF. We gave
it to him now.

Get his picture.

Well, I can't. He's not in my window.

The hell he isn't. Look up.

Now, he is.

Okay.

Now, 1f you - You gct to keep him really like that
for this SEP maneuver. How far would you say he
is out?

I haven't any idea.

I'd say 50 feet. I'm going to set 1t at infinity.
Right in the Sun. I can't - It's going to be a
sorry picture, but let's shoot it, anyway.

Forget it. Look at his antenna wobbling arcund.

Isn't that something? Hey, you look pretty nice
over there, Yankee.

SANFIDENTIAg
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Hey, Dick, you read me?

He's running his camera.

I know. He's got it. TIt's keying his VOX.
Yankee Clipper, Houston. How db you read?
Houston, Clipper. Loud and clear.

Hey, Houston, tell him to turn off his VOX because
he's cutting out his own VHF.

Intrepid, Yankee Clipper. Say again.

Okay. You were cutting out your own VHF, being on
VOX. Your camera was keying it.

Look at that antenna move.

Yes.

Well, with that, let me get going here.
Do what?

Okay. I'm off of VCX now, and you're cutting out
on me now,

Ckay, how's that?
Okay. That's better. Stay there.

LANDING RADAR, closed. RATE/ERROR MONITOR, LANDING
RADAR /COMPUTER.

Okay, you got it on me. I'm not going to touch
anything again.

Okay. Yankee Clipper. I'll turn on my tracking
lights for a minute. See if you see it.

Intrepid, Houston with a DOI PAD.
I've got it, Al. I've got your light.

Just a second, Houston.
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Okay. Standing by.
Go, Houston.

Clipper, Houston. Try pitch, minus 78; yaw,
plus 225 on your high gain.

Yes. That's where it's been, Jerry.

Roger, You're breaking up pretty badly. Intrepid,
Houston. P30 IM maneuver DOI PAD: NOUN 33,
109:23:39.41; NOUN 81, minus 0070.8; all zeros,
plus 0015.1; NOUN L2, 0060.5, plus 0008.3, 0072.k4;
burn time, 0.29, 000, 297; AGS, minus 0070.9;

plus all zips; plus 0014.,k, The rest is NA, Over.

Roger. Copied 109:23:39.41; minus 007.8; all
zips, plus 0015.1; 0060.5, plus 0008.3, 0072.4;
0.29, 000, 297; minus 0070.9; plus all zips;
plus 001kL.k,

Break, Houston - -

That's affirmative, Al. Break. The computer is
yours,

Okay. That's what I wanted to know. Thank you.

Can't get any good pictures of you today, Dickie.
The Sun's not in the right place.

That's ckay. We'll do it tomorrow.
Clipper, Houston.
Go ahead, Houston.

Roger. Have you tried reacquisition on the high
gain? And, if you have, why don't you try sec-
ondary transponder? Intrepid, Houston with a
no-PDI plus 12 PAD.

Break, break. Houston, this is Intrepid. If it
would be any help to you, Yankee Clipper's S-band
antenna is just wandering - it's just oscillating
back and forth in two directions, like it can't
hold lock.

GONRDENTIOdm
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Roger, Pete. Thanks.

It locks like it's in some sort of continual
search mode,

Ready to copy the no-PDI plus 12,

Roger, Al. NOUN 33, 110:32:04.70; NOUN 81,

plus 0116,9, all zips, plus 0131.0; NOUN kL2,
0147.6, pius 0013.3, 0175.6; burn time, OLl, 000,
199; AGS, plus 011k.8, all zips, plus 0132.8;
NOUN 11, 111, 17, all zips; NOUN 37, 112, 58, all
zips. Over.

Roger, Houston. Copy. 110:32:0L4.70; plus 0116.9,
all zips, plus 0131.0; OlL7.6, plus 0013.3,
0175.63 Okl, 000, 199; plus 011L.8, all zips,

plus 0132.8; 111, 17, all zips; 112, 58, all zips.

That's affirmative, Al. I've got your PDI PAD and
your PDI is less than 10 and greater than 10.

Let her go, then.

Roger, Al. PDI Tig, 110:20:37.58; NOUN 61, 09.Lk2,

minus 000L.9; FDAI, 356, 110, 000; DEDA 231 is
plus 56960; PDI less than 10; NOUN 37, 112:58 all
zips; PDI greater than 10; NOUN 37, 114:57 all
zips. Over.

Roger. Copied 110:20:37.58; 09.42, minus 000L.9;
356, 110, 000; plus 56960; 112:58 all zips; 11k4:57
all zips.

That's affirmative, Al. I have T2 for you now.

Go.

Roger. T, abort: Tig’ 110:42:02.00; NOUN 37,

2
116:56 all zips; T, at PDI plus 21 minutes 25 sec-

cnds. Over. 2

Roger. 110:L42:02.00; 116:56 all zips; 21:25.

Roger. T3, if you're ready.
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We are ready.

Roger. T3: Tig’ 112:27:42,00; P22 acquisition

at 112:25:00, Break. Yankee Clipper, you are
coming on loud and clear on the TV now,

Roger. I had to go to MANUAL on my high gain.
It won't stay locked on.

It's nice and steady over there, now, Dick. I
guess something went wrong with the AUTO TRACK.

Yes. It's - I'm in MANUAL that I'm staying in
then, now.

Yes, It's pretty solid. It just wobbles a little
bit when you fire a thruster.

Readback, Houston, is 112:27:42.00; 112:25:00.
That's affirmative, Al. Clipper, Houston. Did
you try the secondary transponder before you went
to MANUAL?

That's affirmative.

Roger.

It must be something in the AUTO lock mechanism.
Intrepid, Houston. I have your gyro torque angles.
Gyro torque angles? You got a place to copy them?

Just a second; Jjust a second.

Yes., Hold it just a minute; we'll be right with
you.,

Okay. Standing by.
Let me have that, Pete.

Do you have any fog on the ocutside of your - Ko,
you don't,
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When did - when did they ever give me any of those
things?

You know what they're for; they go right here.
Right here. TI'll copy them here and you copy
them there. Tell them to go ahead.
Go ahead, Houston. Ready to copy.

Roger. Your IM gyro torque angles: X, minus 000k4.5;
Y, minus 0003.5; Z is minus 0009.2. Over.

Roger. Copied minus OOOL.S, minus 0003.5, and
minus 0009.2.

Affirmative. Break. Clipper, Houston with a map
update, REV 1k.

That's a busy mother.

Okay. Go, and I copied all the other.
Roger, Dick. LOS 108:56:58 - -

My ears Jjust cleared. Man, that hurt.

- - 109:21:38; 109:43:04. Over.

Roger. 108:56:58; 109:21:38; 109:43:04.,
... that camera over there.

Affirm.

What, Pete?

And I'm standing by for SEP.

Did you set RD up, Pete?

Yes, sir. You verified the tracking lights?
Yes.

I've gone to VERB T76. You got all this? We're
standing by for CSM SEP, right?

How long before it?
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Eleven minutes.

Eleven minutes, Okay. We got - we got a new
tracking - -

Huh?

We got a new altitude for tracking. The trouble
is tracking; they raised the altitude - I think
that's in hundreds of feet. They raised it 24 feet.
I think it's 20 - - 240.

Yes, let me look., SBay, Houston, this SIM's
running pretty smooth today.

You'd never let me say that, babe. It looks like,
because of your tracking, Dick, they raised the
landing site altitude about 2400 feet.

That's not to believe, Al. Looked like it was in
a hole to me.

And, Houston, I guess you saw the landing radar
self-test. That came out 4.0.

Roger, Pete. We copied that.
... again.
Right in the - -

Intrepid, Houston. We'd like to get your valve on
transmitter power on that,

Okay. Wait 1. They were both 3.6. Actually,
isolated velocity XMITTER was 3.62, and the
altitude XMITTER was 3.60.

Roger.

I got to get that camera out here. Got to get
the camera out. I've got it in my hot hand.

Okay. What's the SEP time?

SEP time is 108:24:22, Does that strike a memory
blank anywhere?

GOINFIDENTIAM
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No., Is that the time they actually passed?

That's the one you - that's the number you gave me.
Okay.

Is that the c¢ne they passed?

Houston, Yankee Clipper.

Yes.

Go ahead, Clipper.

I'1l go back to PRIMARY TRANSPCNDER, here, as soon
as we separate. ... hasn't helped a bit. Looks
like I lost the AUTO track feature in the high
gain.

That's going to be a pain.

Roger, Dick. We concur on that.

All right, Dick. You're - we're still in secondary
SERVO's there. You might go back to primary ones.

A1l right, Conrad. You're stealing our ..., nOW.
Okay. Just trying to help out. Kick that bhag.

If you'll recall, that's why we left it in the
first place.

You keep your mike just ahead of me.

If you both recall, that's why we left it in the
first place.

Yes. But it wasn't breaking lock then. You were -
it's Jjust getting intermittent signal strength.

What's it getting now?
That's right.

Only reason I'm beating you, Jerry, is I'm 257 000-
some-odd miles closer to him than you are {(laughter).
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A good answer. Now, look, try to keep him -
You're going to track him anyway. Try to keep
him in my window and I'll take some shots of him.

Just tell me where you want to go.
Okay, babe,

Because I'm going to pitech to 247 as soon as
he goes.

Okay. Well, that's the same way. But I'm going
to track him for L minutes, and it you'll just
keep him over here and not let him get over in
your window.

Qkay.

Now, he's in a pretty good position.

It's on. It's running. It's running.

This isn't running.

The green light's on.

That doesn't mean it's running. It's a timer.
It's timing this 1little package. It'll go out in
a second. It times this little package to tell

it what film it is and now - -

Ho, ho, ho.

- - each of them has it - that little microswitch;
if I release it and do it again, it'l11 do the same
thing.

Oh.

Now, I'll check it, though, because it might not
work.

Now, lock, I'm going to yaw back to the left.
Okay.

Man, does that look hard and barren down there.

QONFIDENL A
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You're doing right, Pete. Man, it's going to be
little.

Yes.

Far away from it.

Yes.

I'il tell you one thing, I've been - a bad habit
I've gotten into, and I'm having to be careful
here, is I'm always grabbing this hand controller
to - to talk. And I - I don't grab it; I just go
like this, and I - oh God, and then I have to
use this.

We got about 12 degrees to go.

You can sure see those thrusters fire, can't you?
Yes.

Intrepid, Houston.

Go.

Roger, Pete. The way things are looking right
now, you're going to be starting PDI about -
about 5 miles north of track; and, during the
descent, you are going to be steering south.

Five miles north of track. Okay. As long as it
knows it, it's okay with me (laughter). My ears
cleared up. I don't know why. It pisses me off.

Everything's as clear as a bell.

Clipper, Houston. Are you going tc try those
primary servo electronics?

It's been tried. How's it looking?

Looking good and solid now.
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Day 5

That's right. The antenna's not moving around
at all. It appears to be locked on tight.

Clipper, Houston. Are you in AUTO now?
That's negative.
Forget it, Dick, go back to MANUAL.

Roger. We copy you're AUTO, Dick. You're better
off in MANUAL.

You still in AUTO, Dick? It's just locked up
solid, if it is.

No, it's MANUAL.
Oh, okay. Sorry.

I can move around in here pretty good when I've
got all this room.

Hey, the next time you're going to pitch or do
something, let me know and I want to watch the
thruster.

Okay.

Tell me what you are going to do first, though.
I'm going to start to pitch down after a while.

Okay, when you do, I'11l watch.

Why don't I just do a whole bunch of them, as soon
as he goes?

How's he getting above us like that?
I don't know. He's going to fire straight down.

I know it. I'm going to have to wait and catch
him when he is low.

Yes.

QONFIDENT AL
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Try to keep him - Do what you can. I know you've
got lots to do.

Let's look over these systems.

Yes. It's looking good, Pete.

Wonder what we're going to do without our high
gain? We'll have to go on OMNI's most of the
way.

Yes. They can do it. No sweat.

This is one of the better wvisuals I've seen, Dick.
Yes. You're right. I've been teking stills, and
I let it get out of view of TV. I got to get you
back.

I got you 1 minute and 40 seconds - -

MARK.

- - to SEP.

Clipper, Houston. You're GO for SEP.

Roger.

Do you get the idea this thing rocks every once
in a while?

I haven't noticed it, but I haven't - if I
don't - -

I know what it is. It's that antenna over there
is driving me buggy, everytime that thing moves.

Intrepid, Houston. Give us a mark with 1 minute
to go to SEP, would you?

It's already 1 minute. I'll give you one at
45 seconds.

MARK.

Forty-five seconds.

T
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Wonder why he wanted one. Suppose we got the
wrong time?

I don't know.

That's the one you wrote down that he gave us,
huh?

Yes.

Okay. That's got to be it.

You concur with that, Yankee Clipper?
I don't have average g yet, Pete.

Okay. I ~ I may have copied the time down wrong
or something.

108:2kL: 42,

Okay; 42. I got 22. I had the nominal time.
Average ¢.

Very good.

I'11 be watching you.

Okay. We'll be looking for you, too. Okay.
There he goes. He's burning.

Funny, I didn't - Now, he's burning.
Yes. There he goes; there he goes. Lock at that.

Intrepid, Houston. You were off on that figure
by 20 seconds. C8M was right.

Yes. I had the wrong time. He's burning now,
and he looks gocd out there.

Burn's complete.

By-by.
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See you, troops.

Let him get low, Pete. I can't take his picture.
He's way too high.

Okay. Why is he way too high? I can see him in
my window fine.

He's way up at the top. I just - It won't be -
Let him get a little lower. Besides, it isn't

much of a movie, anyhow.

Clipper, Houston. You can terminate average g,
now.

It's done. It's done.
Okay. We got a good updata link?

Okay, Houston, we're in updata link for you
any time you want to send us his state vector.

No. Forget it.
We'll be ready in about 3 minutes, Pete.

Okay, in the meanwhile, I'm going to take the
computer. Give me a holler when you are ready.

Okay, now — I am going to start shooting him,
now.

Okay.

This might not turn out because we're locking
right at the Sun.

Yes.

Get up here. Maybe I can make it. That's a
perfect place, Pete. Don't get it - don't let
him get any higher in the window than that. Let
him get lower in the window.

I'm tracking him exactly. I don't want to waste
gas.

S
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CONNFIDENEHIAL - Day 5

S0, okay. OCkay. That's going to be a beautiful
shot. Because he's coming down below us. Lock
at that.

Boy, do you look neat down there sagainst the
Moon, Dick.

Got your pictures?
We're taking them. We're taking them.
Okay. I need to set ORDEAL.

God, that's going to be fantastic shot.

Going to be a beautiful picture, Pete. God, it's
going to be beautiful.

Dick, you want to get your transponder on?

Okay.

Clipper, Houston. Try OMNI Bravo.

They want OMNI Bravo.

Hello, Houston.

Boy, Conrad, if that turns out, it's going to be
so spectacular. Don't let me get behind a power
curve here.

Al, T think you've had enough.

You still have the TV on the OMNI?

That's negative, Clipper.

Okay. T'll secure it.

Supposed to shoot 1 more minute.

Clipper, Houston. Would you check your DELTA-V

switeh to CSM? CG

CEM. Thank you.

GONFIDENTIAL .4
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We're going to go over our landing site here
someplace.

Intrepid, Clipper going to DUPLEX B and RANGING,

Okay. We're not ready for you yet, but you go
ahead there, and we'll come up - -

Right now. We'll do it.
Ckay. We're coming up now.
Okay.

How do you hear us now, Dick? Should be on hot
mike.

Okay. Loud and clear, but let me get - get locked
on. Don't talk to me for a minute.

Bring up the cabin lights.

Cabin lights coming up.

Floods and all that good stuff.

Okay. Let me get this camers and stow it away.
Okay.

We're in ATT HOLD; VERB T7. Are you ready with
that updata link, Houston?

That's affirmative, Pete. Go to POC and DATA.
You've got it. POC and DATA.

Roger. Intrepid, Houston. We got another delay,
It'11 be another minute before we can start it up.

Okay. T'll just skip down here.

Okay. Do you want me to mark - want me to cross
them off?

S
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Pay 5

CONFIDEN T

Huh?

You want to check those off?

Where's the radar antenna?

Let me look.

Intrepid, Houston. It's on its way.

Got to be in mode 2 or something. I got it.
What was that?

Intrepid, Houston. You ready for your data?
Yes. Go ahead.

Okay. It's on the way.

Okay.

I got you 0.2 of a mile.

What the hell - oh. Pitch.

Pete, I show you locked on with the radar.
I'm geing to flip the AGS to AUTO.

Ckay. I've got AUTO track.

For some reason, we show a great deal out of
plane.

Intrepid, Houston. The computer is yours. Break.
Clipper, Houston. If you'll go POO and ACCEPT,
we've got your uplink.

Okay. It's all yours.

Roger, Clipper. It's on the way.

Check your AGS needle.

I did and they weren't even close.

CONFIDENTHAL ¢



04 12 33 51 CDR Check them again. You haven't been updated, yet;
that's why.

o4 12 33 58 1™MP That's right. You still haven't been updated.

oL 12 34 07 CDR Ckay. I hold you at 1.3 - No, excuse me, Dick.

I'm looking at the wrong register; 0.22 at about
3 feet per second.

o4 12 3k 20 oMp I've got it. I've got you at 0.2526 on the VF -
VHF.

O4 12 34 30 CDR And the tapemeter looks good?

Ok 12 34 35 LMP I need an update.

Ok 12 34 3¢ CDR A1l right. I got - I got ahead, here.

oL 12 3% 39 1MP Okay.

o4 12 34 Lo CDR T had to. Now, let me just get through this right.

Ok 12 34 L2 1Mp Okay .

Ok 12 34 47 CDR I also show you going a good ways out of plane to
me for scme reason.

oL 12 34 51 CMP I've got the same thing myself. I don't understand
it. Coming - think I'm coming back a little,
though.

Ok 12 35 o4 CDR Okay. I've got him at 1500 feet. That's perfect.
Now - -

Oh 12 35 07 IMP 23 - 23 minutes, 36 minutes, and 23.

04 12 35 21 CDR Everything agrees.

Ok 12 35 24 1MP At the - -

Ob 12 35 25 CDR Okay.

Ok 12 35 27 IMP LT. L7 would be 13, 13.

oLk 12 35 37 CDR Now, you can check your AGS needles in a minute.

oLk 12 35 38 LMP Okay .



Fage 22 CONFIDENTHAte Day 5

O4 12 35 39 CDR Because I'll just point at him then.

ob 12 35 L1 IMP Okay. Just a second.

Ob 12 35 52 IMP 36; That'll mean that there's 24 minutes and
another 23 would be 47 minutes, few minutes, 39.

Ok 12 36 18 1mp Let me know when you can give me a L47.

ol 12 36 21 CDR All right. T can do it right now.

ok 12 36 25 LMp Go ahead. Throw.

Ok 12 36 26 CDR Okay. Now, let me go ahead and track Dick.

ok 12 36 k2 LvP 36, 36, that would be - -

ok 12 36 L8 CIR That's it. Right there.

o4 12 36 L9 LMP 37, 3 - -

O4 12 36 54 CDR Now, can you check your AGS needles real quick?

o4 12 36 56 LMP I can if you can give me an update.

o4 12 36 58 CDR It's coming across.

ok 12 36 59 IMP Okay.

Ok 12 37 05 CDR We're ready to start this zlighment right on
time.

ok 12 37 14 LMP I haven't gotten it yet. Oh, it's got that long
computer time.

O4 12 37 18 CDR Yes.

Ok 12 37 31 1IMP Why don't we start getting the lights down in
here?

Oh 12 37 33 CDR Well, the Sun's shining right in the window,

right at the moment.
0Lk 12 37 37 LMP Ckay.

OL4 12 37 L2 CDR There it is. You should have it.
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I've got her.

Okay. Now, check your AGS needles real quick.
Because I'm pointing just about out - -

Ckay. There - here they come.
Ckay.

They're that far off. Pretty far.
Ch, that's pretty sorry.

Yes. But we're in close and you know the AGS is
not - -

Ckay.

- - any good there.

Okay. Go ahead. Now, bring up the lights. Wow!
How about some exterior lights for me?
Okay. Coming on.

Are we supposed to?

Give him the tracking light.

Pete, are we supposed to?

Do you have my 1lights?

Sure do.

Okay. Your tracking light's on.

A1l right. Let me PRO out cf there. Let's get
the damn lights ur where we can see.

Yes.

Now. We need a 400 plus 3.
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Ok 12 38 3% IMP All right. You get A.

0L 12 38 36 CDR Give me a VERB 4O NOUN 20, please. Now, I want
to - I got to lock at this P30, and then we're
done. I did this, this, this, this, this, this,

this, this.
Ok 12 38 58 1MP How long we going to keep this VHF RANGING on?
b 12 39 01 CDR And that. All done. Ckay- Can I look at P30?
Ch 12 39 10 LMP My AGS and PGNS don't really line up too good.
They're off in roll.
OL 12 39 19 CDR And let me have the DO - -
ok 12 39 20 cC Clipper, Houston. Computer's yours.
Ok 12 39 22 CDR Let me have the DOI PAD.
ok 12 39 27 LMP In a 1ine, 2, 3 -
0L 12 39 51 (LR Want to set this clock counting up to DOI?
Ok 12 39 5k IMP I think I did.
Ok 12 39 56 CDR Yes. You're right. Hope it is. I'll tell you

what you never did. You never gave me a VERB 83.
If you ever can deo it, it should be nice.

ok 12 Lo 06 1LMP Do you want to reset that clock? Here's a VERB - -

Ok 12 40 09 CDR No.

O 12 L0 10 1LMP All right, VERB 83.

O4 12 ko 12 <CDR ENTER, and that clock's not right.

Ob 12 40 33 CDR Come on. We got to get going. We're late.

ok 12 40 36 LmP No, no, we're not. Here's 20 right here, and
we're only 17 here.

Ch 12 Lo k2 (DR We're just right.

Ok 12 LO 46 (DR Come on, 83, you - -

CeNFIDEMTA
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L roge 25

It takes a long time.

I know 1it.

It's right on.

T've got you at h.7 miles.
Okay. I've secured mine, Dick.
Okay .

There 1t i1s. My VERB 83 shows you 4.7 at 3-1/2 feet
a second.

Okay.

Boy, mine's different than yours.
Well, we better update it again.
That's what I think.

Are you in - -

Let's do it again.

Go.

Now, wait a minute. I want to get this clock
running right here. This is not right.

Okay.
It's off by 1 second.

If T just hold it for 1 second, it ought to be
right, huh?

Yes.
Stop, start. All right.
It's okay.

All right. PRO? No, wait a minute; T've got to
go to PLO. TLet me get it done.
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oh 12 42 15 LMmP Okay.

o4 12 L2 16 CDR Okay. Hou - Houston, I'm going to P40 for you to
look at it.

04 12 Lo 23 cc Roger, Pete. Stand by.

ok 12 L2 27 CBR Holy Christ, are those the right angles?

ob 12 L2 33 ccC Intrepid, Houston. We're cepying your PLO.

ob 12 42 Lo CDR Okay. Can I go? Oh, add 180, that's right. Okay?

oh 12 L2 48 cC Roger. Go.

O 12 42 49 CDR Add 180, ... to this.

Oh 12 42 53 IMP Well, that thing's, that - -

obh 12 42 55 CDR That's roll.

Ob 12 L2 56 L1MP Okay.

Oh 12 42 57 CDR Sc add 180 to - -

ok 12 42 58 1IMP Okay.

o4 12 42 59 CDR That. Okay. All right, now. VERB L7.

ok 12 43 oLk LMmP Okay.

0oL 12 43 05 CDR God, this takes long. Hey, I'm going to yaw as

soon as I get done doing that. Dick, I'm going
to start my yaw maneuver in a minute and go ahead.

ok 12 43 16 CMp Okay .

oh 12 43 20 CDR Yaw right to 98.

Ok 12 43 38 CDR How's the high gain going to do? Stay locked on,
I guess?

Ok 12 43 L2 1MP Let me check it. Hey, your book's floating up.

O 12 43 L5 CDR Okay. Come back, book.

Ok 12 4Lk 00 1MP Supposed to. Seems to be.
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GO Fage 21

God damn, we ought to have this alignment done.

Heck, Pete, we're not even supposed to be there,
yet.

I know. I just want to stay ahead.

Shit, you make me think we're behind all the time.
Got to hustle, boy.

Shucks, we've just got to do this.

Okay. You've got your update in.

Okay.

Let's don't bother checking it.

Let me ask Houston about the AGS and PGNS; see how
they think. Houston, Intrepid, how do you think
the AGS and PGNS compare? Let them figure that on
cne out.

Stand by 1 second.

Flocd - -

VHF ANTENNA to AFT. You're going to have to pull
that flocdbreaker.

That's what I'm going to do, right now.
Okay .
VHF ANTENNA is AFT.

Okay.

Just a minute now. You usually use your flashlight,

remember?
Yes. All right. Now.

Intrepid, Houston. Your PGNS and AGS lock real
good.
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Okay. ‘Thank you.

Let's forget checking any of the rest of that
stuff, then.

Qkay.
Now, let me get my side panels off.
Okay.

I'm going to turn down the integral - turn down
the DSKY a little bit.

Okay.
Bring on the flashlight. Okay, going to VERB 37,
ENTER, 52, ENTER. That's - We want an option 3,
VERB.

Yes, that's right. Option 3.

VERR 22, ENTER, 3, ENTER, PRO. Now, I want to
ENTER and pick the first star. Right?

That's right. Go ahead.
VERB 21, ENTER, B 10, 2, - -
213,

213, ENTER, Now. Tt's geing to be an AUTO
maneuver.

Yes.

And T want a VERB 76, ENTER, and I want a PRQ.
There's a set of gimbal angles.

Holv shit,

That's all right. Here we go. Hang on, you're
going for a ride.
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Ckay.

Now, we may lose the antenna, right?

Hell, T don't know. We're not supposed to.
Okay. It's right on in yaw.

Let me know when we're near there,

We've got a long way to go.

Man, this is a fast maneuver rate. What you got
in this thing.

Two degrees a second (laughter).
You're kidding.

No, I'm not kidding (laughter).
That's not 2 degrees a second.
Lock at the ball.

I'm looking.

Well, look at your rate needles. Man, there go
the stars. Antenna looks good.

Okay. We there?

No.

T hope the Moon isn't in the way.

Well, let me get that heater off again. The
Moon's not in the way. There's nothing but stars

out there, buddy.

You are there. And the antenna's okay.
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Okay. All right. Now, there's an ENTER; there's
a PRO; there's a flashing 5k. And I'm ready to
mark for you.

Turn down these lights a little. There's Capella,
bigger than life.

Okay. Tell me which way.

Ckay. As slow as you can, pitch up and go left.
Up, left.

Am T - am T in 54 now?

Yes, sir. That's a good Y-mark.

Okay. Flashing 52.

You can hif it cne blip right.

Houston, Yankee Clipper.

Clipper, Houston. Go.

Are you copying my gyro torquing angles?
Flashing 52; it's almost there, Pete.
One blip off; it just isn't going to make it.
Clipper, Houston. We've got you now.
Good mark.

Okay.

Down and right.

QONFIDBNFvis
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Am T in 5L?

Flashing 54. One more down. Okay, T think the
roll is giving you a problem. How is your roll?

It's steady.
More to right. Give me a couple right.

There you go. One down. Okay. We're get - that's
good. Just hold what you've got.

I am. Beautiful mark.
53.

Okay.

Okay. Which way?

Up and left. Hold it. TFlashing Si, 53. You're
going to get it in a second.

Okay. No sweat.

Beautiful.

Beautiful mark, there, T tell you. PRO.
Okay. 202. What do we want?

VERB 21, ENTER. We want a 12 - cops. CLEAR.
212, ENTER; a PRO. And are you ready for an

AUTO maneuver?

Which star are we going to?

12. Eigel,

Rigel. Okay.
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Obh 12 50 15 CDR Now, watch the gimbal angles. Here we go. TI'11
watch the antenna.

ok 12 50 21 CDR That was good marks there. This better come out
good, or somebody is going tc be mad.

0L 12 50 30 IMP What about that patch? Where —Voh, there it is.

04 12 50 36 CIR Hang on. We're going way ocut of plane.

Oh 12 50 38 IMP That's right. That's where we're supposed to go.

ob 12 50 L0 CDR Okay. Antenna lcoks good to me. Okay. You're

locked in. Flashing 5018. Iook through the
window first before I do anything.

04 12 50 56 IMP I'11 be right there, buddy.

oL 12 50 5¢ CDR She is there. Give me a 54 and -

oL 12 51 01 IMP Al11 right. Now, wait a minute.

ok 12 51 03 CDR ENTER, PRO; you're flashing 5hi. Tell me where to
go.

o4 12 51 08 1IMP Down, right.

ok 12 51 09 CDR Down, right.

oh 12 51 12 IMP More right.

O 12 51 21  CDR More right. In just a minute, I'm going to ask

you to give me one last right.

O 12 51 27 IMP Okay.

CL 12 51 32 CDR Okay, flashing 53,

ok 12 51 33 IMP One left, one - one left and that's it.
oW 12 51 3 CDR Flashing 53.

o4 12 51 36 IMP Okay, let me get a YV-mark.

(:(!’4\é§:'§{~i FRET 3
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Okay .

Beautiful. Okay.

Okay .

Left and up. There you go, buddy.
Flashing 53.

No. REJECT that.

Okay .

What have T got? A SL, now?

Yes.

Okay, pitch down and right. Didn't like that one.
That's a good mark there.

Flashing 53. What time is LOS, I wonder.
Okay, now, up and left. Up.
Houston, what time is LOS?
52.
Intrepid, Houston. LOS is coming up in 4 minutes.
Letter F. Flashing 52.

Okay. Okay, we'll try and have this alignment
finished for you, so you can lock at it.

That should do it.
Okay.
Be good, you scn of a gun.

Turn up the light. Here's the star angle dif-
ference, Houston. Four balls 2 - -

That's it.
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Coming at you with the torquing angles. Whee!
Look at that!

Now, try the torquing angles.

How's that grab you? You locking at the DSKY?
Those are great. You're GO for DOI.

Hey,

Yes. You guys are all right.

We are locking at an A0S of 109:43:30,

109:43:30. Nothing, that's the antenna, vou're
going to break lock.

I know it.
I'm going to torque.
I'm not breaking lock, damn it.

And, Clipper; Houston. We're looking for your
A0S at 109:41.

Ckay. I'll be there.

Now, wait a minute. T don't want to blow this.
And T didn't copy that down, but that's okay.

You can probably call it up from memory.
Now, ENTER.

What the hell is ENTER? 011, huh? Ckay?
Yes., That's right.

All right. PRO.

Okay .

VERB 24, ENTER. Now, plus, ENTER. 340, 50 in
pitch! ©Ch, okay. Hang on.

QGONFIREMSIN
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Let me see that.

ENTER; detent, closed.

I did.

Yes. What star is it I'm lookiﬁg for?

You're looking for Aldebaran in the - Taurus the
Bull.

Yes, Okay. That one I know.
Plus 12 and 0. Plus 12 and O.

Who said you couldn't look out the AOT and - and -
and see this thing? Helli, T can see the stars in
broad daylight with the cockpit lights up. There
it is.

Intrepid, Yankee Clipper. You're looking good.
One minute to LOS; we'll see you on the other side.

Yes, sir, and after all that jazz about the LPD,
old Aldebaran is a half a degree off in yaw and

a half degree off in pitech, which is in the noise
levely and I can see it out the window; no strain.
Beautiful, Pete, beautiful.

Okay, it's 1 degree out. Forget it.

Want to mark it? You want to mark it with this
thing, right here?

No, hell no. T know where it is.

A1l right, babe. Let's get some lights in this
thing.

Turn them up.
We don't need to look.

Intrepid, Houston. TIs that in relation to your
new mark or the ¢ld one?

wom——
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ok 12 56 L6 (DR No. That's right around the 40 mark., Tt's off
about three-~quarters of a degree to the right and
about 0.2 of a degree down in pitch. Beautiful.
It's not even worth screwing with.

0L 12 56 57 IMFP Just - just lest him, Pete.

04 12 57 00 CDR Yes, okay. Now, wait a minute. Where was I?
Hey, Dick, go ahead and start checking my data,
babe.

Oh 12 57 10 IMP You better call him.

0L 12 57 11 CDR Ckay, now. This detent closed?

oh 12 57 14 IMP It's closed. Those are checked off,

Ok 12 57 17 CDR PGNS MODE CONTROL, ATT, HOLD. Yankee Clipper,
Intrepid.

Ok 12 57 28 IMP Hello, Yankee Clipper; Intrepid.

ok 12 57 32 CDR Where'd he go?%

oL 12 57 34 IMP I don't know.

o4 12 57 37 CMP Hey, Al, go ahead.

Ol 12 57 38 IMP Okay, go VHF A SIMPLEX and record IM data. Here
it comes, habe.

ob 12 57 he CoMP I'm already there.

oh 12 57 LL IMP Okay.

ok 12 58 12 CDR Check DPS, APS, RCS, EPS, cycle CWEA; throttle MIN,

04 12 58 33 IMP We got to don helmet and gloves in a minute.

ok 12 58 35 CDR Why ?

Oh 12 38 36 1MP Because it says so, hush.

Ok 12 58 38 CDR (Laughter) Okay.

OL 12 58 L1 1MP (Laughter) Get this star {laughter). I'll check

the DP3's. Rendezvous radar, slew 00; open cur

CONFIDENTIAL'
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rendezvous radar breakers, the rendezvous radar
breakers, check DPS, APS, RCS, EPS: cycle the CWEA,

THROTTLE CONTROL, MANUAL; CCMMANDER TTCA, loth
throttles MIN. Okay?

Ckay by me.

And don't hit yours sideways because they'll fire.
I'm not going to touch it.

Okay. And at 35, we're right there. Thirty-five
or L0, We wait for LC, don helmets and gloves,

and - and I ought to maneuver to the burn attitude.
What the hell is that?

God damn, don't change.

Huh?

What do you mean?
Well, here T was just golng to -

Shhhi! Don't change the gain.

Have you got these two rendezvous radar circuit
breakers open?

Yep.
What are we going to do? AUTO maneuver?
That's ckay.

AUTO maneuver at 45. 8it right like this. Cycle
CWEA.

Olcay .
That simulator doesn't do like that. Did you

notice? You never have that second MASTER ALARM.
I didn't check the EPS, Pete.
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0k 13 00 02 CDR Okay .

Ob 13 00 08 IMP [ feel good. I'm feeling better. You ought to
get your hand in the game conce.

Ok 13 00 15 (DR Hey, that was a fantastic job on that alignment,
Al

04 13 00 19 IMP We slid it in.

ob 13 00 25 CDR Can't beat the first team,

ok 13 00 28 IMP MANUAL; COMMANDER.

O4 13 00 30 CDR MANUAL; CCMMANDER.

Ob 13 00 32 IMP Both MIN.

oLk 13 00 33 CDR Both MIN. We get our helmets and gloves on; we've

got DESCENT QUANTITY to come on in 1 minute. Who's
helmet's that? Tt must be mine, huh?

Oh 13 00 53 IMP Yes. Here's mine. Does it make any difference?
We're all going to the same place.

Ok 13 00 59 CDR That's right. Come on, IMU do your Jjob, boy.
Five miles north of track, huh?

Oh 13 01 27 Ime Go to then.

Ch 13 01 28 CDR That's interesting.

ok 13 01 32 IMF Don't enter that NOUN 69 until I've seen that mother.

Uk 13 01 3¢ CIR Ko, I won't. We got all the time in the world
golne down in descent.

O4 13 01 48 1MP That's right,

Ch 13 01 L9 CDX The big time is high gate. We got a long time to
high gate. Just watch those systems perk along.

Ok 13 01 52 LMP Fell, I'm kind of surprised they're happy with
the PGKS and AGE. That surprised me a little bit.

0L 13 02 08 (DR Well, it may be doing a lot better than vou think

it is.

SONFIDENTA$
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That's right. I'm hoping it is. Because I didn't
like the alignment, and I didn't like the numbers
I was getting out of it.

Hey, why don't you turn up a2 little of that LCG
cooling? TI'm not - T'm getting hot, now.

All right., Will do. Just give me 3 second.
I -1 - How do you feel?
I could care less.

(Laughter) Okay, lcok. This is coming on because
it's - it'1l be in 40 and I'11l brine it on.

Okay. Whoops. Okay, I've got to get in my re-
straint again.

I'm in mine, aren't I?

Yes. You better be, hadn't you? Okay, where's
that camera supposed to be set up for PDI? That's
going to make me mad; T think it's suppesed to bve
12 frames a second.

Hey, that's cold enough. GCod damn. (Whistle)

I just barely moved that son of a gun.

Whee!

Let me turn her down. That was too much. There
you go. That thing is sensitive.

Boy, I'd say that again. Have we got anything
that's going to fall on the floor?

No.

Ckay, DESCENT QUANTITY 1; helmets and glcves are
on; I'm waiting for a PLC, and an AUTC maneuver.

Okay.

MODE CONTROL PGNS, AUTO; AUTO maneuver.

Y
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o4 13 04 00 IMP M1 the systems look good, Pete.

Ok 13 04 13 CDR Got the GIMBAL AC closed?

04 13 Ok 16 LMP Got the GIMBAL AC closed.

O4 13 04 18 CDR STABILTZATION and CONTROL circuit breakers, all
closed except the AEA and the AFLD and ABORT
STAGE.

04 13 oh 24 IMP That's correct. T kind of agree with you over
here, baby doll.

ok 13 0k 30 CDR RATE's stay open; DOI is 5 degrees a second.

Obh 13 04 32 IMP Five degrees z second.

O 13 04 33 CDR THROTTLE CONTRCOL, MANUAL; COMMANDER.

0k 13 ok 3k TMP MANUAL; COMMANDER.

0b 13 0L 36 CDR ATTITUDE TRANSLATION, 4 JET,.

Oh 13 ok 390 IMP L JETS.

0L 13 o4 Lo ¢DR BALANCE COUPLE, ON.

04 13 Oh L1 IMP ON.

04 13 0k 42 CDR ENGINE GIMBAL, enable.

o4 13 o4 43 IMP Fnable.

04 13 ok 4 CDR DESCENT FNGINE CCOMMAND OVERRIDE, OFF,

Oh 13 Ob L6 IMP OFF.

oL 13 ok L7 CDR COMMAND ABORT, ABORT STAGE, reset.

ol 13 O hg 1MP Okay.

0L 13 0k 50 CDR DEADBAND, MIN.

Ob 13 0h 51 1MP MIN.

ob 13 ob 52 CDR ATTITUDE CONTROL, three of them, ROT CONTROCL.

CONFIDENTI Ay



o4 12 0h 53 IMP ROT CONTROL.

ok 13 ok 56 CDR It's going to be PGES, AUTO; AGS, ATTITUDE HOLD.

0ob 12 0bh 59 IMP A1l right - -

0oLk 13 05 00 CDR That's exactly where it is.

Ob 13 05 01 IMP - - That's right there, and all I need to do is
call Pho,

ok 13 05 02 CDR STOP buttons, two of them, reset.

ok 13 05 Ok IMP Mine's out.

ok 13 05 05 CDR So is mine. TTCA, two of them; THROTTLE, MIN.

Ok 13 05 09 LMP THROTTLE's MIN.

oh 13 05 11 CDR That's where we stand as of right this second.

ok 13 05 13 1MP Okay. Let's look over this mother. See if we
missed anything.

o4 13 05 29 CDR T'm going to get a - some kind of an alarm for the
203 that we enter on.

o4 13 05 L2 LMP Burn abort rules. Why don't I read you a few?

0L 13 05 4h  CDR Yes. Why don't you?

ob 13 05 46 IMP Manual shutdown if DELTA-V goes negative, and
really that's - ... g€

ok 13 05 51 CDR Okay. Tt's starting to rise again.

Ok 13 05 55 LMP Okay. Two-second overburn in AGS, TI'll watch the

AGS, and I'1l watech the time.

oL 13 06 00 CDR Yes, what is the burn time?
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The burn time is 29. Same old number.

Okay .

Manual takeover, all that baloney, 5 and 5. If

PGNS is greater than 10 foot per second in any

axis - got to do a DOI plus 10. Forget it. If

the AGS and PGNS differ by - And then we got a few

other hot rules here 1like, less than 2, go out for

trim to 5. I gather then that if it - if the burn

is anything less than 5, you don't trim.

That's right.

Okay. If it's between 2 and 5 at DOI plus 30 and

RR confirms that PGNS NO-GO, do it no-PDI plus 12,

Forget it. You're going to have to copy these

residuals down. Both of us do.

Yes. That's why they're on there.

You've got to get them. I'm going to loock at my

267. 1I've only looked at it four times so far.
450.

{Laughter)

Gene Cernan missed this one.

Yes,

We can't do it. I'm freaked up enough as it is.

Hey, Yankee Clipper; Intrepid.

Go ahead.

Is it all right with you if we turn our tracking
light off?

Sure is.

CONFIDENHAL



0ok 13 07 11 CDR Yes. We want to save it.

ok 13 07 17 IMP Okay. Okay, baby doll; 367.

ol 13 07 24 CDR Okay, now. What are you going to do? Is there g
P40 in there right now?

o4 13 07 29 IMP I'm waiting until Ls.

ok 13 07 31 ¢DR Okay.

ok 13 o7 37 1IMP Hold it - Just a little - just a bit.

oW 13 07 L3 CDR I'm going to do it right now.

ob 13 07 45 LMP I'm with you, babe. Let's begin this show early.
That's what I wanted to see.

oh 13 07 5L CDR Glycol looks ckay. All this stuff loocks okay.

0k 13 07 56 1IMP Hang on.

o4 13 08 00 CDR Okay, Clipper, we're maneuvering to the DOI burn
attitude at this time.

Ok 13 08 05 CMP Okay. How many minutes you got to go?

Ob 13 08 08 CDR About 16 - 15-1/2.

04 13 08 21 IMP That's a great quantity gage we've got.

Ok 13 08 23 (DR They all do that. They don't do anything - -

Ok 13 08 26 LMP T
o 13 08 54 IMP Man, that's it.
oh 13 08 56 CDR I'm going to maneuver to the yaw. Can you imagine

how sporty this little monster is going to be
without descent stage?

OL 13 09 02 IMP I know. I don't even want to think about it.
Oh 13 09 19 IMP That's it, babe.

o4 13 09 21 CDR Until later.

Ok 13 09 25 CDR Inverter 1 going closed,
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oh 13 09 27 LMp Okay.

o4 13 09 28 CDR That time must be 2:97 and that's what it is.

Ok 13 09 31 IMP " Yes.

04 13 09 32 CIDR Inverter 1, closed.

oh 13 09 34 IMP Going closed. Closed.

0oL 13 09 39 LMP Okay, we know those. Okay, AUTO - AUTO maneuver;
verify burn attitude.

0k 13 09 L9 CDR MODE SELECT to PGNS.

0L 13 09 51 LMP - What's this other?

04 13 09 52 CDR RATE METER tco what, RANGE/RANGE RATE?

o4 13 09 56 ILMP Set the tapemeter. RR dot.

0k 13 09 58 CDR TAPEMETER switch, RANGE/RANGE RATE. I don't know

what - MODE SELECT, PGNS. TELEMETRY, HIGH; VERB LT
at 53. You might want to do it at 52 because it
takes so long.

04 13 10 12 IMP Yes.

Oh 13 10 22 CDR

oL 13 10 28 LMP That would be fantastic, Pete, babe. We don't
have a lot to do between DOI and PDI, do we?

Ok 13 10 41 CDR No.

04k 13 10 L2 IMP Let me look at this thing 1 second.

ch 13 10 45 CDR Hey, don't let me do anything unsafe now. I'm
not even going to watch.

ok 13 10 Lo 1MP If T get - I get, no but - I mean if I get to
concentrating on something.

Ok 13 10 53 CDR I'11 be helping you.

04 13 10 sk LMF Yes. That's the reason I'm with you. Don't even

think about me.

VCONFIDENTIAL3
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God damn, this suit is tight. I've sure got a
tight suit, that's for darn sure.

Put that in there, Pete.
This damn thing is more trouble than it's worth.

Don't tire yourself out on a stupid-ass camera
like that. Locked in?

Not yet, will be. Hold that.

Just didn't want to screw with it later, Pete.
Okay.

I don't want to - -

Here's your eye patch.

Okay, I just didn't want to foocl with it later.
Put it up here.

Catch that clip?

Huh?

Catch that clip. Thank you.
109:23:39. 0Okay, 50 minutes

50 minutes? Oh, thought you meant 50 minutes to
the burn.

Well, turn up the lights. I don't know what the
hell - We're conserving electrical power or some-
thing. I don't know whether I'm right-side-up or
upside down in this damn inertial world. I could
tell myself, though, right now, if I took a quick
peek.

Okay, that's that.
Okay, Al, babe.
Okay.

TELEMETRY, HIGH.
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Ckay.

Lhiolk,

Yes.

Jave you got the TELEMETRY, HIGH?

I will in just a second,.

All right. Plenty of time. Are you through?

I'm going to do this right on time, right aft
we pass 52.

All right.

Go, babe.

Yes, I got - -

1 know. Whenever you want.

I want to give that the best chance possible,
I know it.

Your AGS CAL was good. So that thing ought
to stay on pretty damn well,

Ckay, I'm going to shut it across the - -
Now.

Shut it.

Boy, that did it fast, didn't 1t?

Yes.

TELEMETRY, LOW.

¥ODE SELECT, PGNS. There you go. 1.59, I've
got 1.6. I've got half and you've got 0.8.
good.

Okay. Now, VERB L0, NOUN 20, ENTER.

& ONFIDENTIAL
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5k.
Ckay, I'm going to trim.

Okay.
Thinks we're there, huh?

You're in AUTO, I guess.

Yes. I trim again at 55.

That's better. That's better, Pete.

Oh,.yes. Just like the simulator.

I got it inj; didn't forget it.

We'll be coming out in daylight on this burn, huh?
How about me giving you this card again, old chap?
Wait 1.

In case you've forgotten anything.

Yes, wait 1. Go right on schedule, here.

You said it.

A1l right. DNow you're talking my language.

Ckay. PRO; ENTER; ENTER. There it is. Ckay,
give me the card again.

Hey, how about your 407?
I'm watching it.
Okay. ... see it.

CB(11).

DECA GIMBAL AC. All right, when you get the
4 minutes, we're - -

Cumibihihisies
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o4k 13 19 10 CDR - - Hey, hey, yes. Let's get it at - -

ok 13 19 12 IMP DECA GIMBAL AC - -

Ol 13 19713 CﬁR Waif. Get that clock. I want the clock. I
really do.

ok 13 19 17 1MP Stop.

Ok 13 19 18 cCLR Okay .

0k 13 19 19 LMP I'1l have to reset.

ok 13 19 20 CDR 56 set it at.

o4 13 19 21 1MP 56.

o4 13 19 27 CDR Flenty of time. Got it?

Oh 13 19 3L IMP That says zerc under the second.

04 13 19 3¢ CDR 1, 2, «u.

ol 13 19 38 IMP/CDR Zero -

ok 13 19 39 IMP Set.

o4 13 19 Lo CDR Well, hell, you shouldn't have done that.

Ok 13 19 43 IMP It was perfect.

Ok 13 19 L4 CDR Ch, you got it?

oL 1319 L5 1MP Yes.

o4 13 19 48 CDR Yes. Tell you what, when the cne disappears is

when you want to flip it.

ok 13 19 52 1MP - — . = =

64 13 19 53 CIR - — Yes. Yes. About half a second out - -

Ok 13 19 54 IMP - - Let's do that. Give me the DPS card again.
DECA GIMBAL AC.

oLk 13 19 58 CDR DECA GIMBAL AC, closed.

04 13 20 01 IMP STABILIZATION/CONTROL all closed except AEA, AELD,

and ABORT STAGE.

WCONFIDENTIAL
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AELD, ABORT STAGE, and AEA are out.

RATE SCALE 5 degrees a SECOND.

Right.

THROTTLE CONTROL, MANUAL; COMMANDER.

MANUAL; COMMANDER.

ATTITUDE TRANSLATION, - -

L jet.

4 jet. BALANCE COUPLE, on.

ON.

ENGINE GIMBAL, enable.

Yes.

DESCENT ENG COMMAND OVERRIDE, off.

Yes.

ABORT, ABORT STAGE, reset.

Reset.

DEADBAND, MIN ATTITUDE, three to MODE CONTROL.
Yes.

Mode control -

AUTCO, ATT hold.

That's right. STOP push buttons, reset; THROTTLE,
MIN; 400 plus 1; ENGINE ARM, DESCENT, at 30.
Ullage - ullage at - -

Now - now, we're standing by for a MASTER ARM - -
At 29.

Now turn this - No, no, don't turn this damn thing
over. Just leave 1t right there.
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200 readout. Coming up on, let's see how many
degrees I'm off. Oh, ... at your second?

Yes. That's good. You're just coming in in ORB
RATE.

Okay. COMMAND in ATT HOQOID.
Yes.

I'11 check it again about one - Let's see what we
got here.

Got to get MASTER ARM on here.

Have you got MASTER ARM that goes at 17

Yes.

And I gather you've done the final trim, that's
done, CONFIG LO7. Standing by for MASTER ARM,
and PRO. And I'm going to count off 31 seconds.
I don't know about you.

This goddamned clock is out of SYNC.

What the heck, don't worry about it. 29 seconds
burn time, huh?

Yes.

Over to - Looking for 31.

The only other thing that bothers me is that
ENGINE COMMAND in THRUST. That is the one -
Deesn't it usually keep reading 10 percent all the
time in the simulator?

Only in AUTO.

Only with AUTO?

Yes.

Oh, you're right. Okay.

One minute MASTER ARM on and I'll set my watch.

i CONEIRENMTIAL;
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Okay. My MASTER ARM's coming on. It's on.
Okay.

I'm ready to burn.

All right.

ENGINE ARM to DESCENT at 30 seconds.

One minute. We just passed 1 minute, Yankee
Clipper.

Okay, Pete. Right with you.
Coming in, Pete.

I'1l go over to VOX for you, so you can hear it,
Dick. How do you read me?

Okay.

ENGINE ARM, DESCENT, at 30, Pete.

What happened to the COMM? Do you hear me?
Yes. Just keep flying. Do you hear me?
Yes, sir. Go.

DESCENT ENGINE's armed.

Stand by to PRO at 5.

Standing by for ullage.

Looking for 31 in AGS here. 1I'1] watch mine.

I got 10 perceﬁt on the Commander gage. 10, 9, 8,
ullage, 6, 5, flashing 99, ENGINES armed, 2, 1.

IGNITION.

It's burning; looks gecod. To - what? 15 seconds?

(usiiiniiniing |
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15 seconds you go to 40 percent.
15 seconds, 7, 8, 9, 10, 11, 12, 13, 14, 15,
Go to 40, babe.

30 percent.

Okay, now — =

18, 19, 21, 2, 3, 4, 5,6, 7, 8 -
SHUTDOWEK .

Okay. Looks good.

Okgy. Look at all the - -
ENGINE ARM, OFF.

Ah, that's a good burn.

ENGINE ARM, OFF,

ENGINE ARM, OFF.

MASTER ARM, OFF.

MASTER ARM, OFF.

Do not trim.

What?

Do not trim; PRO, PRO, PRO. And I'll write them
down.

PRO.
Tell me what they are.
(Laughter) Zero, plus 2, minus 6.

I have you - I have you in the sextant looking
right at your descent engine.

Okay. What P0O0O? What do we go to, PQO?
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PRO, PRO, and POO. And you tazke this, please?
Ckay.

The burn, Pete, babe. That's the way to do it.
Look at that. Look at the stars we made.

Yes, I know.

500.

MODE CONTROL both ATT HOLD.
ATT HOLD. PGNS are residual.
What were they?

I got them right here.

Zerc. Zero, plus 2, and minus 6. Well, Pete,
that was nice. Hey, that thing - -

Did your AGS agree? What?

It agrees with the minus 6; it agrees plus 1; but
I'd say that you - you need a little - three more

‘tenths feet per second - -

- - Okay. But the point is we don't trim, we
don't need to lock on the - -

- ~ that's right.

-~ - rendezvous radar or anything. Right?
That's exactly right, babe.

Ckay. The next thing is a VERB 82, ENTER.

I'm going over to the PDI PAD. And I'm going to
stand by for this.

60.5 by 8.9.
+e. 10 plus all zeros.

VHF A XMITTER to VOICE/RANGE.
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VOICE/RANGE.

VHF B XMITTER, OFF.

XMITTER, OFF.

Going to PROPELLANT QUANTITY MONITOR, OFF.
PROPELLANT QUANTITY MONITOR, OFF. You did that?

Yes. DPitch to zero, 109. Okay. 109 from *%#
hundred is what?

He's still oh VOX, Pete.
Yes.

Don't forget.

Yes.

Let me do the VERB L8, ENTER; VERB 21, ENTER;
21112, ENTER; PRO; VERB 3k, ENTER.

Hey, Dick, that was really a super burn.
What's that?
It was really a super burn. Right on the money.
You - you didn't give me a VERB 82, babe.
Yes, I did. There it is right there, 60.5 by 8.9.
Okay. Give me VHF ranging, will you, Pete?
We've given it to him.
Okay.
He's got it.
You got it.
.. peint ...

You got it, Dick?

iCONFIDENTIAL:
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Yes, I've got it. Clear to a half a mile.
Okgy. Turn the lights down.

Jesus Christmas! You cught to see the DSKY.
Verify loose gear stowed; restraints detached.

It is. PCM, HIGH; BIOMED, RIGHT. You got the
sequence camera?

I've got it.

The COAS goes to the overhead window.
That Sun got in the way.

Man, there's the lunar surface.

We're going down, Pete, babe.

Yes, I know.

Fly that thing in there.

I'1ll do my best.

I know it.

"I just hope it's enough. What in the hell is that?

Where?
What in Christ's name is this?

That's the plug, they put them in there. Just
slide it out.

What is it?
I'11 get it.
It's just a dummy plug.

Jesus Christ, I never saw that before either.

SR
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o4 13 29 13 IMP ... don't want any electrical thingamajigs to get
in. You're supposed to put it in the - back in the
front window. You want to doc it? Okay? See, that
fills up the slots.

Ok 13 29 23 CDR Great.

ok 13 29 25 IMP Hey ... Oh, beautiful, Pete. Okay. If you can't
look out, I ain't going to look out.

o 13 29 46 IMP Nothing for me to do right now. Not a thing I can
do, Pete.

o4 13 29 59 IMP You locked on with the rendezvous radar?

Ok 13 30 01 CDR No, why?

Ok 13 30 03 IMP I didn't know if - because you will be down in
here for this perilune. I don't think it's - -

Ok 13 30 06 CDR I didn't need it for the other.

Ok 13 30 07 1IMP I know it. I know. I just didn't know if you
were yet. What a machine. What a machine!

0oL 13 30 20 CDR That's it, pal. You're in a DOI attitude, 01090.

Ok 13 30 25 1MP Target PGNS for PDI plus 12 abort.

04 13 30 29 CDR Okay, here you go. Shoot it to me.

Ok 13 30 32 1IMP Stay loose and I will. ©Need some time's, I bvet.

Ok 13 30 35 CIDR Yes,

ok 13 30 36 1MP Try 110:32:04.70.

Ok 13 30 39 CIR Cl.

Oh 13 30 o ILMP/CDR 10.

o4 13 30 41 1IMP 32 - 0 -0 - U470. You did it. Okay, plus 0116.9.
Good show.
Ok 13 30 50 CDR All zips.

ICONFIDENTIAL
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Plus 0131.0, 310. You got that. That's it. It
ought to give you about a 147 by 13, roughly.

60.9 by 9.

Roger. I got 60.5 by 8.9, Dick. Very good. Are
you tracking me in the sextant?

. not yet. I've just got that 76 up.

Oh, okay. I'm in the PDI attitude at this time.
How much fuel have T got left?

You're so good, it's fantastic. What are you
talking about?

That's got to be - that's got to be all volcanic
down there. '

Okay. 1L6, that's good. 13, that's good enocugh.
Forget it. We ain't doing that one.

Lets hope not. OQkay. What's next? DOI postburn
repert; helmets and gloves on; CABIN REPRESS,
CLOSE; suit gas diverter, EGRESS.

Pete, you ought to move this, because I was look-
ing; that thing could fall off there and hit your

DSKY now. You ought to put somewhere else.

Well, you can take it and put it away for all I
give a shit right now.

Well, that's complicated.

.«» you're moving across that surface.

Look at that. Look at that thing.

Yes, I can tell we're going down, too.

Look at that thing. Put it in - put it over in
there, Pete, in one of those bags, urine bag or

something like that, We'll get it later.

Guess when you get down to i1t, I ought to do that
same thing to mine.
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Ok 13 33 19 CDR No, let's don't; too much trouble.

Ob 13 33 21 IMP Why? Why? Grab it right down - -

Ok 13 33 26 CDR - - Something else that I've got to do right now,
too.

Ok 13 33 31 IMP Okay. I can grab them like this. Okay. Okay,
now. Have you got clock counting up or down or
something?

04 13 33 Lo CDR No, I'm not counting any which way. We ought to
get ~ What was the PDI time?

0Lk 13 33 45 IMP PDI time. Let me give it to you, babe. 110:20:37.

Ok 13 33 50 CDR 1101 -

Ok 13 33 51 1MP 20

Ok 13 33 53 CDR 110:20 - -

Ok 13 33 55 IMP So that's 20 minutes plus - Just a minute. It's

going to be 35 in a minute. So, that would be

25 and 20. 45, Put L5 in there. No, no, no, no.
I goofed it. Put 15 in there. We want it count-
ing up. I goofed. That's it. Now I'll tell you
when. Not - no, no. The time has got to get to
35 something, so it's got to get to 35:37. So
I'1l watch it. Okay?

oh 13 34 26 CDR Yes. I need another shot of cold.

ob 13 3L 32 1MP OCkay. 1I'd like a shot of cold water, but that's
cut of the picture. There's a little. It's
liable to come in too strong, babe. Let me look

at this suit CRIT.

Ok 13 34 L2 ¢CDR When do we - when do we get acquisition?

. CONFIDENTIALy
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We get it right here.

109:43, huh?

9 minutes.

Okay. Man, Dick. We're in the PDI attitude, which
is heads down going forwards right now. And it
looks like we're just making a big dive into the
lunar surface.

I understand. I got you.

Did you see that engine burn?

Yes.

All the pressures good and everything?

Yes. 35. Just a second. I'm going to get it - —
And I got to put that to AUTO right now.

Before I forget it.

That's a smart idea.

Anything else T got to do?

..

All those pressures okay. Super CRIT. Take s
look at them. Ambient, L450.

Okay. You like the way it looks, 01d Shoe?
Yes, sir.
I may as well go get the MODE 2,

Lord God no, I don't want to do - Yes, do I? No,
I don't want to de - Do I want to do that now? No.

Get on the time line.
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You got the clock counting up? U5 minutes from -
35 minutes is 25 is - no. What time did you say
the time was? PDI? 110:20. You're going to have
te fold that over and lift it up by the camera -
by the camera and in. Now hold -

I just want it to sit here a minute. Dick didn't
roli good enough. I got to roll it.

It doesn't want to roll.

28500,

Just say you see the Snowman peak, babe,

I changed my mind.

Yes. Get rid of that.

Liable to break my finger or something?

Yes. Let me have it. TI'1ll get rid of it for you.
Hold this - hold this end.

Oh boy, we really do use descent water, though.
We're down to 85 percent right now.

I got to get up a little higher.
Ckay.
Here you go. . that baby away.

Yes.

But we sure don't need something else in the way.
Got her?

Yes.

110:20:37. Okay. It's going to be - it's 38.
So 38 to 60 is 22.

We've got to put these dumb - Don't forget to put
these lunar - -

- - 22 - k2,

GQONFIDENTIAL =
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- - ... compartment.

L2,

Huh?

L2,

Okay.

We won't - we have to get those out to use them at
night anyway, Pete. We'll move them. Okay, now,
what have we got?

At night?

Segquence camera. I've got that son of a gun set
so good it stinks. If T can just start it now

at the ... moment.

Hey, hey - why don't you go ahead and button us up?
Cabin REPRESS, close?

The thing will blow you down a bit, but that's
¢okay. Cabin REPRESS, close. Now what? EGRESS?

SUIT GAS DIVERTER, EGRESS.

SUIT GAS DIVERTER, EGRESS. Okay.
CABIN GAS RETURN, EGRESS.

CABIN GAS RETURN, EGRESS.

CABIN REG's A and B, EGRESS.

... you to go, baby.

UPDATA LINK switch to DATA. Just as soon as we
get those, we need - we get them in 4 more minutes,

As a matter of fact, we ought to see them come up
ov -~ o = o in front of us.

Yes. Now watch this, Pete.
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What? You got that in.

Yes, sir. QCkay. We're standing by to do that.
Hey, what's our pitch attitude?

10G.
109. It's about 1L and minus 2.

That's what I've got. I'm watching for them to
come up on the — on the horizon and see earthrise.

Wish I could shoot that shot. It'd be - Live for-
ever in the annals of our own personal goodwill.
Coming up for PDI.

. got anything tight right here?
No.
We'd do that and become famous for this.
250.
Just a minute. ...
Could make us both famous right here.
I didn't write down the AOS plan, did you?
fou wrote it down, Pete. You wrote it down on that
other page. But, hell, what difference does it
make? It's right - in a minute. We're going to
see them come up.
43:30.
Can you hear us, Dick?
Yes. I can hear you.
You know. It doesn't look any closer to me down
here than it does at 60 miles. T frankly can't

tell the difference.

May not be closer to you.

GONFIDENTIAL 4
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Maybe that's it. Heck, I don't know.

I don't imagine we've come down more than 5 or 6
miles.

I'1l look at it right now. The AGS thinks we're
at 50 - 50 miles.

Yes.

The AGS thinks we're 50 miles, Dick.

If we take this picture it'll be famous forever;
even better than when we grab the Surveyor by all

of its parts, dismantling it handily.

Is everything tucked away? Anything going to fall
on our heads?

Going to have to go to inverter 1 some day. Did
you check off those good things I 4147

S5-BAND ANTENNA is FORWARD. Right?

Check off the good things I did. You did. We d4id.
All right. COCAS is to the overhead window; DOI
postburn report we'll get; helmets and gloves are

ON; CABIN REPRESS is closed; suit gas diverter to
EGRESS; EGRESS; CABIN REG's A and B, EGRESS;: and

we're standing by for the UPDATA LINK switch.
We're going to get earthrise in just a second.
You ought to have earthrise by now, Dick.

. be a while yet because I'm looking backwards.
Oh, that's right. I forgot.
It's going to be at 109:43:30. It's going to be
right straight out there or what, I wonder? I'm
kind of guessing it is.

Or maybe, would it - -

Yes.
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ob 13 L3 ok 1MP - - maybe the 15-degree inclination's going to
do something to it. I just always imagined
it was right in front of us.

04 13 43 17 CDR 15 more seconds. There - No. I thought I saw
it coming up. @ - 30 seconds.

04 13 43 33 IMP Starting - -

04 13 43 34 CDR There it is! Look at it! Goldarn! Watch it -
just - keep - just click them off. Oh, that is
fantastic!

ok 13 43 53 CMP Hello, Houston; Clipper.

04 13 43 55 CDR Give them high gain, Al.

ok 13 43 58 LMP They haven't got us yet, Pete,

Ok 13 43 59 CDR Oh, okay.

o4 13 Lk 00 IMP But I'll go over on it and we'll make it - -

ok 13 L4 01 cMP Roger. Good burn. Good burn.

0L 13 k4 06 CDR You can get some more pictures if you want.

o4 13 L4 08 1IMP I'm getting them right now.

O 13 44 10 CDR God dog!

ol 13 44 13 IMP Tell them about it, babe.

Oh 13 44 19 IMP f:11, 250 is what we've been using, isn't it, Pete?

ol 13 44 21 CDR Yes, yes.

oh 13 bhh 24 IMP That's got to be so fantastie.

o4 13 44 30 CDR Hello, Houston; Intrepid.

ok 13 4k 31 CC Intrepid, Houston. How do you read?

Ok 13 L4 33 (DR Roger. We read you loud and clear, and we just

watched our first earthrise, which was fantastic!
And we had a great DOI burn. The X residual was
zero; Y was plus 0.2; and Z was minus 0.6.

C€ONFIDENTIAL ..«
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Roger, Pete. Copy your residuals. X is zero:; Y,
plus 2 - 0.2; and Z, minus 0.6.

That's Charlie.

Intrepid, Housten. What were your AGS residuals?
Over.

Coming at you; 1 second.

AGS residuals were plus 0.3, plus 0.1, and minus

0.6.

Roger, Al. Intrepid, Houston. We have your
steerable now. Could you give us HIGH BIT RATE?

Roger. Going to HIGH BIT RATE.
What else do we need to give him? BIOMED?

BIOMED, RIGHT; PCM, HIGH; and UPDATA LINK switch
to DATA whenever they're ready.

Adios, babe. Going tc put this away.

Ckay.

Time to get down to business.

Yes.

Don't lose that picture. That's going to be one
that's going to hang around for years. I don't

give a shit if it's - streaked.

Okay, I'm going to go ahead and get my - No, I'll
wait - until I get the computer.

Hey, I didn't give them DATA.
No, they - they didn't ask for it yet.
Oh, man, you scared me.

And, Houston, whenever you're ready, we're ready
to give you POO and DATA.

iR
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CONFIDENTIAY ey ©

Where's my pen?

Roger, Intrepid.

See a pen floating arcund here anywhere, Pete?
Sure don't.

I got it. I got two of them (laughter). Okay,
hang in there, babe. Hang in there. PCM, HIGH;

BIOMED, RIGHT. Set sequence camera. 1 did.
That's all done.

Helmets and gloves onj; CABIN REPRESS is closed.
And we're right here.

Yes. But I got to get the UPDATA LINK first.
Can't go on without that.

I know it. VHF ANTENNA, FORWARD. It is. Select
INVERTER 1. Wait - wait - don't select INVERTER 1

yet, Pete. Have you got your INVERTER 1 circuit
breaker off?

I sure do.

Coming over to ac and I'm going to INVERTER 1.
I've got it. Okay. See that guard? That's a -
that's a bad one, boy. You could flip that out
so easy. I've been worried about that one for

months.

Ckay, let's get the AELD's closed and ABORT STAGES
closed.

I don't think we ought to do that. Cycle the CWEA.
AELD, ABORT STAGE.
Here comes the CWEA cycle.

I never used the STOP button. The window bars
are set.

Intrepid, Housteon. Would you put your BIOMED
switch LEFT?

GONFIDENTIAL
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Okay, going BIOMED, LEFT.
Had a feeling they were going to want that.

How soon before yocu're going to send up the data,
Housteon? :

THROTTLE, MIN.
MIN,
About 1 minute, Pete.

Okay, I'11 hold then. We're standing right by to
do the mode 2 lockon to radar and so we're holding.

Ckay. Break. Yankee Clipper, Houston. I've got
a REV 15 map update for you.

Roger. Go ahead.

Roger. 1LOS 110:55: - -

Mode 2 lockon.

What?

Mode 2 lockon.

Yes. That's where I'm holding right now. T don't
want to use the computer. I'm waiting for them
to uplink. They should have uplinked.

- - L1:32. Over. |

Roger. Copy.

In 5 minutes, you got to put on the BAT's.
Ckay. Let's see if this 30 minutes works out.

Yes.

You tell me what time 30 minutes more is. And
I'11 tell you if that's right.

50:37. It'll be 20:37.

(it
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That's right, babe.

Intrepid, Houston. Go POO and DATA. We're
ready to go.

We got it; POO and DATA for you. Go ahead.
Roger. 1It's on the way.

Hang it in there, Pete, babe. Hang in there.

You're about 30 degrees above our horizon now,
Houston. And you're about one-third-cresent Moon,
and you really are beautiful. See blues and
whites.

Roger, Al. Put on our Sunday best for you.

We're pretty well suited out up here ourselves
(lavghter).

Boy, this thing sure flies nice.
Hey, does it still loock like we're 5 mileg north?

Intrepid, Houston. Affirmative. You're still
looking 5 north.

Ckay. What kind of an azimuth with respect to
the Sun will I have on that - Is it that little
that I'm not going to notice it?

You're cutting in and out slightly, Pete.

Just like you landed anytime on Earth, Pete.

Stand by, Pete. We're checking with the experts.

Okay.




o4 13 53 03 IMP I'm not kidding.
ok 13 53 oL CDR What?
Ok 13 53 05 IMP The closer I get, the more I feel like it's just

like landing on Earth. Just let it fly down and
park it somewhere. We'll bound out and grab a

rock.
Oh 13 53 36 IMP Okay.
Ok 13 53 45 IMP Let me read the PDI rules to you.
Ok 13 53 47 CDR Okay.
o4 13 53 48 IMP No ullage, NC-GO for PDI.
o4 13 53 50 CDR Yes.
Ok 13 53 51 IMP No ignition, delay 5 seconds; then set descent

engine override, on. Thruster rate; okay,
5 degrees.

0k 13 53 58 cCC Intrepid, Houston. The computer's yours.
o4 13 sh Q1 IMP Very good. When I went to VOICE BACKUP, it whistles.
oh 13 54 13 IMP Houston, Intrepid. When I went my UPDATA LINK to

VOICE BACKUP, it made a whistle on ocur COMM, so
I'm just going to leave it off.

ok 13 sk 24 c¢C Roger, Al.

ok 13 5k 26 CDR Keep reading.

oh 13 54 32 IMP What can I do to help you, Pete? Let me cross
them off for you.

Ok 13 54 43 CDR Okay.

oL 13 54 LY ¢C Intrepid, Houston.

iR
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Go.

Roger. Now that you got a new RLS, we've got a new
address 231 for you.

Go.

Okay. 231 is plus 56957.

Plus 56957. Roger.

Coming at you with the radar, Dick.

Roger.

Okay. Okay.

Intrepid, Houston. That whistle you heard, we think,
was because we were still commanding. They'd like

to have you try it again.

Just tried it - Looks good. I'm in VOICE BACKUP
then. Coming on with those BAT's.

Yes.

5 and 6, Pete.

Yes.

Ascent BAT's coming on.
Roger, Intrepid.

And we got a mode 2 lock.

Okay, I'm ready to - ready for an altitude check
as soon as you can give it to me.

Okay. You got 36 minutes?

sCONFIDENTIAL
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You said it.

Your chart goes that low, huh?

Hell, yes.

A1l right, I'11 give you one at 37 minutes,
All right.

How about 36-1/27

How about 377

Okay. 37 it is.

What's it going to be, roughly?

Looks 1like it's going tc be around 290 to 295,
something like that. Sound about right?

295 would put us about 56 thcu.

It's going - It's going to be - It's not going to
be that high.

Maybe that's that type where you can't - Don't
bother. ... do it. Just screw it, who cares.

Yes.

I don't think that's worth a damn anyhow. Okay.
Give me a 37 one.

293.
Give me one at every minute.

Yes.



Page T2

o4 13 57

ob
Ok
ok
oh
ak
o}
ob
o

Ol

oL
Ok
Ok
oJ!
ok
ol

ol
Ok
ok
ok

13

13

13

13

13

13

13

13

13

13
13
13
13
13

13

13

13

13

58
58
58
58
58
58
58

58
58

58
58
58
58
58
58

o9
59
59
59

58

i1
13
14
16
17
18
19

20

el

35
38
39
X
55

o2
08
11

13

IMP

cC

CMF

CDR

CDR

IMP

ccC

CMP

IMP

CDR

CDR

CDR

cc

CMP

IMP

CIR

* CONFIDENTIAE ey 5

Houston, our first perilune altitude check, using
the tapemeter, shows that it's going to be about
57500.

Roger, Al. Copy-.

Do you concur or not?

Houston, Clipper.

Got a - -

Houston, Clipper.

Got another one.

Okay.

Stand by, Intrepid. We're checking. Break.
Clipper, go ahead.

Roger, Jerry. Could you send me a good IM state
vector, please?

What we got to do, Pete?

Stand by.

MARK. "

306.

Second check shows it to be 59 000 feet.

Roger, Al. Clipper, Houston. We think it probably
won't do you much good to have it right now. It'd
be better later.

Okay.

Clipper and Houston are clearing good.

Man, this suit is too tight.

No, that's funny; you're going to love it. You're

going to be like z bunny rabbit. Just slow you
down.

t CONFIDENTIAE
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By-by, Earth. S-band antenna better be grabbing
that baby.

Okay. ©Stand by.
Hang on there. Okay.

Intrepid, Houston. We're gtill looking at a
perilune of 50 000.

MARK.

320. Okay.

320 shows that? Something's screwy. Samething's
wrong. Our third one shows it's going to be

6k 000. It's - just making kind of a sweep up.
Might be this tapemeter problem we saw on our self-
check.

Roger.

50 I got to go VERB 37, ENTER; 63, ENTER.

Okay. That's what you're doing?

Yes.

We don't - We don't need tc do any of those things.
Damn bit of difference.

No, I'm going to kill it right now.
I'm game; kill it.

RENDEZVOUS RADAR to SLEW; SLEW, two of them, are
open,

Okay. 1M ALTITUDE, ALTITUDE/RATE.

Okay. That's done. Okay, I show 19 minutes and
36 seconds. Off by 1 second.

Okay. Do you want me to set it?
Yes. Just set it to k1.

Say when. You punch it.
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ok 1k 01 39 IMP L1, that tells me that there's exactly 19 minutes
to go. That's good. All right. Everything's okay.

Ok 1k 01 L4s CDR A1l right. DNow -

Ok 14 01 47 1MP Let me do this. What do I do here? See, it doesn't
look any worse down low that it does high up.

Ch 14 02 01 CDR Okay, Houston. Are you looking at P63%

ok 14 02 09 cC That's affirmative, Pete.

o4 14 02 11 DR If you got enough, I'1l go back to POO.

oLk 1k 02 14 1MP Did you do that?

oL 1k 02 15 cC Stand by.

ol 1Lk 02 18 CDR Yes, I did.

ok 14 02 19 ccC Okay, Pete. Go to POO.

o4 1k 02 25 1IMP How about a little burn abort rules, babe?

Ok 14 02 27 CDR Ckay.

ol 14 02 28 1MP I've already given them to you, forget it.

ob 14 02 29 CDR RENDEZVOUS RADAR ... two V's ... — -

Ok 1k 02 32 LMP No. Let me - let me finish them.

ok 14 02 33 CDR Wait a minute. SLEW make sure those bastards are
open. 1, 2, they're open.

ol 1L 02 38 LMP And the landing radar, how's it doing?

ob 1k 02 40 CDR T den't turn it on yet; it's - -

oL 1h 02 L1 1MP - - Okay, okay. DNow let me read them to you.

oL 14 02 Lk5 CDR Okay.

oL 1k 02 L6 1MP I've read part of them. DELTA-H within limits

greater than 10 seconds and not out of limits greater
than 60. BETA good at greater than 10 grand.

o4 14 02 56 CDR Y

“CONFIDENTIAK
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If no throttledown by P64 plus 15, abort. ... fuel
1 minute 34 seconds after a low level or when fuel
quantity less than 2, unless landing imminent.
Well, you know that.

Yes.

For flashing LANDING RADAR, ALTITUDE, or VELOCITY
lights that are preceded by 30-cycle RADAR TEST
gwitch. Okay. That's it.

The hell we aren't getting low.

Don't think about it, it's easier.

Hum,

What's that whistling anyhow? What is that?

I don't know.

Hope your pulse is lower than mine.

It's not too bad right at the moment.

We look real good up here, Hcuston. How you feeling
down there?

Intrepid, Houston. We're feeling great.

Intrepid, Houston.

Go ahead.

Roger, Pete. On this Sun angle, or Sun azimuth -
As far as we can see, there'll be no noticeable
difference as far as you're concerned. All you got

to do is watch out and not fly through any clouds.

Okay. I'll stay away from the clouds, and we're
looking for the Snowman.

Roger.
45 minutes, perilune altitude checks, RENDEZVOUS

RADAR, CB, for the 99th time, they're both ocpen
(laughter).
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Okay. Touché.

The switch is in SLEW.

P63.

Put your program alarm card out here and your - Slip
that under your thing so you can honk that baby out,
if we need it. Okay?

I'm game.

Man, there's scme mighty big mountains out there.
Look at them.

T was just thinking about that while ago. We'll
shoot right between a couple of them.

I sure hope you have us lined up right, Houston,
because there sure is a big mountains (laughter)
right in front of us, right now. I hope we go down
the middle. There is one valley (laughter).

Roger, Pete.

L6.

Okay, Pete, babe. You're going to see it. Keep
saying that. Smoke over your circuit breakers while
we wait. Just the other ones.

Okay. DECA GIMBALS, closed.

Now they're all looking good, Pete. Okay, my
camera's ready to start.

Man, oh man, we're getting low. Ho, ho, ho.

That's right; you can't land if you don't get down
there amongst them.

That's all right. Lcok at that. I thought it was
rela - This must be Fra Mauro we're going over.

Can't tell, Pete.

Say, Houston; where are we? Over Fra Mauro?

(CONFIDENTIAL *
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ol 14 08 Lk ccC Stand by, Pete. We're looking at lines right now;
we don't have our map up.

o4 14 08 48 CDR Okay.

o4 14 09 05 IMP I don't want to look.

oL 1h 09 07 CDR (Laughter) There's nothing but rocks out there.
ob 1% 09 18 CDR I hepe we go a lot further on.

ol 1L 09 21 IMP We do; we got a long ways to go. Got a - hundreds

of miles after PDI, for Christ's sake. Already,
we have 170 by 260 something - -

ob 14 09 30 CDR 260, yes.
Ob 14 09 47 IMP L9, Pete.
ok 1k 09 49 CDR Okay. We've done this so many times, we'd better

do it right. Don't let it get out of sight, don't
get low, and don't try to fly too hard. I'd like
to fly it there on LPD.

Ok 14 10 15 1IMP That's what I mean. This baby can save gas for us.

oLk 14 10 27 CDR I'11 try to talk about as much as I do in the
doggone simulator. If it looks like the gas 1is
good, I'11 say ity if it loocks like we're too high
or something, I'll say it, but I don't - -

oL 14 10 36 cCC Intrepid, Houston. You've probably just passed
over Theophilus,.

ok 14 10 4o CDR Okay. Pretty darn*¥¥there.

ok 14 10 50 cCC Roger. Tell us when you want us to turn on the
mirror.

ok 14 10 5L CDR You can turn the mirror on; give me the fox-clipping,
and we got the hook down.

ob 14 11 01 cC Roger.

ob 14 11 02 CMP Roger. Fox-clipping, 285. Clear the deck.
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Interestingly enocugh, Houston, at this attitude,
I still can see the lunar horizon. T have to
really peer to find it, but I can see it.
Roger, Pete.

And in L0 seconds, we'll be going to P63.
Reger.

How about the AGS to AUTO, Al?

Not yet, not yet.

Okay.

T minutes to 377

Not yet.

Let me trim it up.

Okay, Houston. Here's 50 18 for you.
Okay. Give me a VERB 47 when you can.
Roger, Intrepid. Looks good.

Wait - wait, wait, wait, wait!

That's right.

Good. Go out of there,

What?

That's it.

How about a VERB 40, NOUN 207 Okay?

No.

What?

Not yet.

Ckay .

' CONFIDENTIAL#
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Ok 14 15 38 CDR LANDING RADAR's on.

o4 14 16 24 LMP VERB 40, NOUN 20, whenever you want.

o4 1L 16 30 IMP (Whisper) 37 - minus 120 - 20,

O4 1% 16 L7 IMP Did you give me a VERB L0, NOUN 207

ok 14 16 L9 CDR Yes, I did.

o4 1k 16 50 IMP Did you get finished?

Oob 14 16 51 CDR Yes. We didn't get any transients.

o4 1Lk 17 05 cC Intrepid, Houston. No transients.

oL 14 17 07 CCR Roger.

Ok 14 17 20 1MP You get the landing radar on your final trim.

04 1L 17 23 CDR Okay. There it is.

ok 1L 17 26 1MP Ready for that DPS carad?

Ok 1k 17 27 CDR Yes.

Ob 14 17 28 1MP Okay. Here it goes. CB(11): DECA A - GIMBAL AC,
closed.

oL 14 17 33 CDR Yes.

o4 14 17 34 LMmP cB(11), (16): STAB/CONTROL circuit breakers, all
closed.

oL 14 17 37 CC Intrepid, Housten. GO for PDI.

o4 1L 17 39 CDR Roger. GO for PDI.

Ok 14 17 4o IMP Except the AEA, open.

ok 14 17 L2 CDR They're all closed.

oh 1k 17 L3 IMP Okay. RATE SCALE, 25 DEGREES/SECOND.

Ok 14 17 L5 CDR It is. Okay.

o4 1k 17 kg 1IMP THROTTLE CONTROL, AUTO; COMMANDER.
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Ckey. That's done, Pete.

ENGINE ARM to DESCENT. We can turn it over,
can't we?

Wait, let me lock; let me lock. DPFS to Tig; got
to do that at 59 - descent. Yes, go ahead.

Ckay.

Tie her down gcod; we couldn't loose that; we'd
be sunk. :

Standing by on the watch.
Okay.

Come up VOX.

Okay .

Hello, Houston; hello, Yankee Clipper; Intrepid's
up VOX.

Roger.

On my mark, it'll be 1 minute -
MARK.

Cne minute.

Watch is started, Pete. Put her in descent at
35 seconds.

Do it at 30, Al.
Ckay.

DSKY's blank; average g; DESCENT ENGINE is armed.
VE - VE - VELOCITY light -

Got it nice. Steady, couple of lights there.
And an ALTITUDE light.

10, 9, 8 - we have ullage - T, 6, 5 -
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CDR/ILMP PRO -

CDR

IMP

CDR

IMP

CDR

CC

CDR

CDR

IMP

CDR

CDR

LMP

CDR

CIR

LMP

CDR

CDR

I have IGNITION.

Got a start.

3, L, 5. DESCENT ENGINE COMMAND OVERRIDE, ON.
Hey, throttle up to 26.

Yes. Al, I can't hardly hear you for some reason.
Copy - -

Okay. Standing by for throttle up, Houston.
Pete, it looks good.

Throttle up.

It really feels good when it comes up.

All right.

Helium looks good; regulators look good, here,
Oksy. Standing by for l-minute hack.

Ckay. I've got a little RCS activity, not too
much.

MARK.

Ore minute. 5208, minus 20, 48 000. ... Looks
good.

PGNS and AGS are hanging in there.

Roger. Copied. Plus 0k20C. TIt's 21 69. It's
in, babe. QOkay - -

Roger.
PGNS and AGS are hanging in. Looks good here.

Very good. Very good.

¢ ONFIDENTIAL.s
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Feels good to be standing up in the g-field again.
Okay, 2 minutes and 30 seconds., 4276, minus 53,
and 4 700; looks good.

Smoking right down there.

Check that RCS.

Looks good, Pete.

P

We can give them the ED BAT's today.

Yes. Don't forget the ED BAT's today. There you
g0,

Three minutes.

About Ll feet per second fast, about 6 feet per
second low on H-dot, and about 100 feet low on
altitude. Looking good.

Okay, Houston. I have an ALTITUDE light out, and
a VELOCITY light out. I'm showing minus 918,

minus a 1000; locks gocd. How's it lock to you,
Houston?

No sooner said than done. Let me know when it
converges; 1'm going back to my normal displays.

Four minutes.

ED BAT's are GO, Houston.

Roger. ... - -

Roger. Here comes - -

Looking good; looking good. AGS are hanging right
in there. SUPERCRIT hangs at 1100 or 12 - all

the time,

Okay. Smcke cover all the gages; check out every-
thing.
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Okay. RCS looks good; ... looks good - partial
pressure C02 is its usual =zero (laughter). Got a

couple of good winners in these two spacecraft.
Okay. We're out at 35 000.

You maneuvered a bit on that one.

Yes. I'm getting a fair amount - getting a fair
amount of RCS firing; more than I think I should.
But how's the gimbal lock to you guys, Houston?
QOkay. There's a 5-minute hack, Al.

Okay .

Boy, it's really giving her heck on the RCS; that
must be the radar updating.

I'1]1 give the AGS an update; it might need it.
Yes.

23 plus - -

Really is banging it around, isn't it?

We got her, 6 plus 22.

Six plus 22.

Just gave you a little AGS update. According to
this here computer, it's right on the money.

Going to turn that sequence camera on in a moment.
Ckay. 6 plus 22 for throttledown, huh?

Yes.

Okay.

Throttle's down; I'm going to put on the camera.
How's that strike you?

Here's 6-minute check - 17.

S ONFIDENTIA)
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Okay, standing by for throttledown.

PGNS and AGS agree - fantastic! 23; let's give
it another update.

Throttle down!

Throttle down!

6 plus 23.

0 zero, o zero. Give them another AGS update.
««s I can just barely see the horizon, but ... is
really giving it the gazoozie with the RCS, isn't
it?

Sure is, Why don't I go ahead and put that camera
on now?

All right. Why don't you?

It's running.

A1l right. BSeven minutes. Leave that one by me,
Okay, 7 minutes. Locks good.

Descent fuel 2; it's there.

Okay, Pete, 7 minutes. 1153 means you're about
30 feet per second - Walt a minute; let's go ahead
and go for T30.

Okay. We're out at 19 000 feet. I got some kind
of a horizon out there; I got some craters, too,
but I don't know where I am yet.

730.

Smoke over the numbers at T30.

Okay, T30, 1153 - not too bad. Plus 135, we're

descending a little faster than normal, and we're
a little bit low.



Page 86

ok
ol
N
oL
ok
N

ok

ob
o]

o]

ok
o
ol
oL
oL
ob
ob
oL

Ch

ol

14
14
14
1k
14
1k

1k

1h
1k
1k

14
1L
1k
1k
14
1k
1h

14

3L
1L

14

28
28
28

28

28

28

28
28

29
a9
29
29
29
29
29
29

29

29

29

20
22

25

29
41

53

56
57

00

06
o7
09
12
13
1k
16

17

23

25

26

CDR

CDR

CDR

CDR

CLR

CDR

CDR

CDR

CDR

VP

CDR
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Everything looks good.

160 feet a second, huh?

23, we'll be there in a minute.

Eight minutes. Numbers -

Numbers running.

Okay. Passing 12 000 feet, according to our
tapemeter, Houston. Spring-loaded to go grab

that Surveyor - -

Stop when you're out at 10 000 feet. Kook up
your lanyard.

QOkay.
Standing by for P6L.

Okay. I'm trying to cheat and loock out there;
I think I see my crater.

Hey, baby.

I'm not sure. Coming through 7.
Look up P6C - P6hL, Pete.

P6L - -

Pitching over.

- - that's it; there's LPD.
Okay, there's 6000 update.

Hey, there it is! There it is! Son of a gun,
right down the middle of the road!

Outstanding. U2 degrees, Pete.

Hey, it's started right for the center of the
crater - -

ha - -

= ONFIDENTIAK
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Look out there. T can't believe it! Amazing!
Fantagstic!

42 degrees, babe. Guide it in. U42; we're passing
3500. Coming down at about 99 feet a second;
you're looking good. About 15-percent fuel; I'1l1l

reset my watch here.

Okay. I'm going to flip over one; I just want LPD
to the right a little.

«+. landing.

Okay. Roger.

40 degrees LPD, Pete; 40O degrees.

That's so fantastic, I can't believe it.

We're at 2000 feet.

How far?

The boys on the ground do okay. 1800 feet up,
39 degrees. You got 94 seconds of LP - LPD time
left.

Ckay, I want up - -

38 - 38 degrees, 36 degrees; you're at 1200 feet,
Pete,

Okay.

1000 feet coming down at 30; you're looking good.
Got lh-percent fuel. Loocks good out there, babe;
loocks good. 32 degrees; you're at 800 feet.

33 degrees, at 680 feet. 33 degrees; 600 feet.
Antenna's ockay.

Right.

35 degrees; you're at 530 feet, Pete. 530, LTI.
You're all right! L26.

I gzot it.
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LOO - and P66, Pete,

Ckay.

P66. Okay, you're at - -

Now, I got to get over here to the right.
- — 330 feet coming down at 4.

Got it.

11l percent; got loads of gas. 300 feet, coming
down at 5. Gosh, it went by - -

Hey, lock at that crater, right where it's sup-
posed to be! Hey, you're beautiful!

10 percent, 257 feet, coming down at 5. 240,
coming down at 5. Hey, you're really maneuvering
around.

Yes.

Come on down, Pete.

Okay.

10-percent fuel. 200 feet, coming down at 3; need
to come on down.

Okay.

190 feet. Come on down; 180 feet. O percent;
you're looking gocd, We'll get some dust before
leong.

130 feet. 124 feet, Pete. 120 feet, coming down
at 6. You got 9 percent. 8 percent; you're loock-
ing okay. 96 feet, coming down at 6. Slow down
the descent rate,

sCONFIDENTIAd
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QRS Fage ©9

80 feet - BO feet, coming down at L; you're look-
ing good. 70 feet. Looking real good. 63 feet,
60, coming down at 3. 50 feet, coming down. Watch
for the dust.

L&, 42 feet, coming down at 3.

Yes.

Low lewel,

Coming down at 2, ckay. Start the clock. .42 feet,
coming down at 2. 40, coming down at 2. Looking
good; watch the dust. 31, 32, 30 feet, coming down
at 2, Pete; you've got plenty of gas, plenty of
gas, babe. BStay in there.

18 feet, coming down at 2. You've got it made.
Come on in there. 24 feet.

CONTACT LIGHT.

It's on.

Roger.

PRO.

Yes, PRO.

ENGINE ARM, OFF. Okay.
OCkay.

I'll cycle these valves; You got your DESCENT
ENGINE COMMAND OVERRIDE, OFF,

Yes.
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Okey~-dokey. I'll cycle the main shutoff valve.
Ckay.

SV, close. Get both REG's closed, babe.

The REG's are closed.

Good landing, Pete! Outstanding, man!

MASTER ARM, ON.

Beautiful!

Descent vent, FIRE.

Okay. I'11 smoke over the ascents: the ASCENT
HELIUM looks okay. Okay, DESCENT REG warning

light; don't worry about it. Ascent expendables
look good; 02, H2O'
This book turned over.

Okay, we're in hot shape, Houston; we're in real
good shape,

Okay. Let me go over this. ENGINE STOP, you
pushed it?

Yes.

Go. MODE CONTROL, both AUTO,

Both AUTO.

DESCENT ENGINE COMMAND OVERRIDE, OFF.

OFF.

ENGINE ARM, OFF.

OFF.

I got the 413 in, and cycled the Parker wvalve,

Okay.
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o4 1L 33 41 1MP THRUSTER ISOL VALVES are done; MATIN SHUTOFF's done;
you've vented; MASTER ARM, ON. MASTER ARM, have you
turned it off?

ok 14 33 L8 CDR MASTER ARM is OFF.

Ob 14 33 50 1MP Okay. Just watch the systems, and stand by for a
few minutes. Okay.

Ok 14 33 56 CIR Man, oh man, Houston. I'l1l tell you, I think we're
in a place that's a lot dustier than Neil's. It's
a good thing we had a simulator because that was
an IFR landing. 3Boy, am I glad I was high, Al; I
couldn't, I cculdn't - -

o4 14 34 10 CC Roger, Pete.

o4 14 34 11 IMP I know it. Holy cran, it's beautiful out here!

Ok 1k 3L 13 CDR It sure is. It's something else. We flew by -

Ok 14 34 21 CDR How are you?

ok 14 34 27 CDR Thank you, sir. We'll see you in 32 hours.

ok 14 34 30 LMP I'11 turn this camera off, Pete. I'il check descent
REG pressure, Pete,

Ok 14 34 37 CDR Coming down.

o4 14 34 39 LMP Okay. It's coming slow. That was a good show - -

o4 14 34 48 CDR Roger. Stay for T,.

oh 14 34 50 IMP Okay, W14 plus 2. ... 68, RECORDER, OFF. ... k.

oh 14 35 09 CDR Hey, we flew right by the crater, Houston. But

this ground looks neat out here; we're not going
to have any trouble going back there.

Ob 14 35 16 IMP Okay. We're in lunar align, Houston, on the AGS.
Let me know when you get to 68 and I'll write
down ... = -

ok 14 35 20 CDR Yes,

04 14 35 25 CDR No, sir. About halfway between site L and site - -
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53
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14

18

20

26
35
Yo
Ly
L8
53
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56
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LMP

CDR

CDR

CDR

cC

CDR

CDR

LMP

CDR

cc

SC

CDR

cC

CDR

cC

CDR

cC

LMP
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ON.
VHF ANTENNA to EVA.
EVA.
UPLINK SQUELCH, enable.
UPLINK SQUELCH, enable.
ILMP connect to PLSS COMM - CB audio.
Okay.
. Clipper. That sounds good.
Just hear - -
Yes.

Hey, all of a sudden I get zail kinds of COMM. Could
you hear me?

Yes.

Houston, do you hear me?

Intrepid, we read you loud and clear.

Okay. *¥** glong ¥*¥* along, Houston.

Hello, Houston; Intrepid. How do you read?
Intrepid, Houston. We read you loud and clear.
Okay. Do you read Al?

Negative.

Could be your radio.

Al, now we read you very weak in the background.
Heuston, how do you read me now?

Al, give us a short count.
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o7

15

19
26
27
3y
35
36
37
38
40
43
45
46
L7
54
56
57
oz
06
08

12

cc

cC

CDR

CLR

CDR

CDR

CDR

CDR

CDR

CDR

cC

RER 5L 3 0 Rk

Al, we read you partially on the last part of that
count, with a loud hum in the background.

REX
Loud and clear, Al.

I accidentally hit your - -

{Laughter)

Let's go.

You got to he kidding.

That's right.

Wait a minute; go back to B.

Ckay. We're going to complete some COMM¥**

Go to